Abbreviations FFM fat-free mass FM fat mass MHO metabolically healthy but obese To the Editor: A unique subset of obese individuals has been identified that appears to be protected against obesityrelated metabolic disturbances [1, 2] . These individuals, now known as 'metabolically healthy but obese' (MHO) individuals, display a favourable metabolic profile, characterised by high levels of insulin sensitivity, normal lipid and inflammation profiles and no sign of hypertension, despite having excessive body fatness. In fact, the metabolic profiles of MHO postmenopausal women are virtually indistinguishable from those of young lean women [3] . Interestingly, a recent longitudinal study reported that the protective metabolic profile observed in MHO individuals was associated with lower incidences of type 2 diabetes and cardiovascular diseases [4] . Moreover, evidence suggests that MHO individuals may account for as much as 20-30% of the obese population [5] .
(2,000-3,500 kJ/day [500-800 kcal/day] deficit) were given by a registered dietician on a one-to-one basis. The patients were thus prescribed a balanced diet that provided 4,600-7,550 kJ/day (1,100-1,800 kcal/day). Food was self-selected and the macronutrient composition was standardised (55%, 30% and 15% of total energy intake from carbohydrates, fat and protein, respectively) under the supervision of a registered dietician. In addition, participants met bi-monthly with the registered dietician for nutrition classes (1.0-1.5 h) to discuss healthy eating practices. All participants were instructed not to change physical activity habits during the weight loss protocol.
Before and after the 6 month diet, body weight was stabilised for 4 weeks to within ±1 kg by monitoring body weight for each participant on a weekly basis at our laboratory. The euglycaemic-hyperinsulinaemic clamp was conducted using an insulin infusion rate of 75 mU m ) were classified as having high insulin sensitivity and placed in the MHO group (n=30), whereas women with M value/FFM in the lower quartile (≤49.9 μmol min
) were classified as having low insulin sensitivity and categorised as at-risk participants (n=30). It should be noted that ten MHO and six at-risk participants did not complete the study. Therefore, analyses were performed using the results for the 20 MHO and 24 at-risk participants that remained at the end of the intervention. Data are expressed as the mean±SD. A nonpaired Student's t test was used for the comparison between groups at baseline and after 6 months. A repeated measures ANOVA was used to detect changes with time within the treatment condition (pretreatment vs post-treatment) and between groups (MHO vs at-risk). A p value of <0.05 was considered significant.
Both groups were similar in terms of age (MHO: 57.7± 4.5 vs at-risk: 58.3±4.7 years). No significant differences between groups were observed for body weight or FM before or after the diet ( Table 1) . As for FFM, significant differences (p<0.05) between groups were noted before and after the diet. By design, MHO individuals had significantly higher (p<0.01) insulin sensitivity than atrisk participants at baseline, and this difference persisted at the end of the 6 month diet (Fig. 1) . Furthermore, by the end of the diet, insulin sensitivity levels had significantly increased (p<0.01) by 26.1% in at-risk participants and had significantly decreased (p<0.01) by 12.8% in MHO individuals (Fig. 1) . We also analysed insulin sensitivity normalised for the achieved plasma insulin concentration plateau, before and after the diet. Results showed that, at study end, insulin sensitivity had significantly increased (p<0.01) by~26% in at-risk participants, whereas it had decreased (p<0.01) by~13% in MHO individuals. The improvement in insulin sensitivity levels in at-risk participants after the diet was expected. However, the deterioration of insulin sensitivity levels in MHO participants was surprising and requires further investigation of the possible mechanism(s) involved. It should be noted that the MHO and at-risk groups exhibited similar significant reductions in body weight (6% vs 7%, respectively; p<0.01) and FM loss (7% vs 10%, respectively; p<0.01) after the diet. Interestingly, we examined indirect calorimetry data (data not shown) and observed no significant changes in the respiratory quotient in either group between baseline and after the diet. This could suggest that, in contrast to the increase in insulin sensitivity associated with exercise, the improvement in insulin sensitivity in atrisk participants was not associated with changes in fasting oxidative substrate disposal.
Our results suggest that MHO individuals may respond differently to an energy-restricted diet compared with at-risk individuals who achieve a similar weight loss, in that insulin sensitivity significantly improved in at-risk participants, but significantly deteriorated in MHO individuals in response to the 6 month diet. It should be noted that our findings are limited to a small population of sedentary obese postmenopausal women without type 2 diabetes. A better understanding of MHO individuals has important implications for medical education and research. It is important to educate healthcare professionals and physicians regarding the different needs of subsets of obese individuals. The tendency to treat obese individuals with a 'one size fits all' approach may be counterproductive in the MHO individual if the goal is to improve insulin sensitivity. Indeed, the identification of the MHO individual in a clinical setting could have important implications for therapeutic medical decisionmaking such as whether or not to treat obese individuals with a diet. Our results should be considered preliminary, but they may hopefully stimulate interest in the need for greater participant characterisation in research protocols.
